ABSTRACT
INTRODUCTION
Trauma continues to be the main cause of mortality in Brazil among children and young adults (Datasus). 1 The conservative treatment of solid organ lesions is a reality in trauma reference centers and it is today these organs' primary form of treatment. With the advent of new studies, especially in children, we know that the conservative treatment of pancreatic trauma is also becoming a reality.
Though less common than liver and/or spleen traumas (corresponding to less than 10% of the contusions), pancreatic trauma is associated with a greater morbidity-mortality rate, given the severity of pancreatic complications, such as pancreatitis, and due to the concomitant presence of lesions in adjacent organs (Arkovitz, 1997; Subramanian, 2007; Mattix, 2007; Addison, 2016 ; Naik-Mathuria, 2017). [2] [3] [4] [5] [6] The mortality of patients with pancreatic lesions can reach 3 to 8% (Bosboom 2006; Haugaard, 2012 ). 7, 8 Pancreatic trauma management is quite diverse in medical literature, especially concerning a degree III, IV, or V lesion (lesions with pancreatic duct lesions) (Haugaard 2014) . 9 Some authors advise that Degree I and II lesions should be treated conservatively, whereas Degree III, IV, and V lesions should be treated with surgery (Subramaniam, 2007) . 4 Other authors, observing the pancreatic lesions in children, have suggested that these cases should be treated without surgery, regardless of the degree, so long as the patient is stable (Shilyansky, 1998; Wales, 2001 ). 10, 11 In this scenario, this study presents a series of descriptive cases, demonstrating the success of conservative treatment, even for Degree III lesions in both children and adults in a Brazilian trauma reference center. 
MATERIALS AND METHODS
This study was conducted by analyzing the data from patients who underwent non-surgical treatment at the trauma reference hospital, Hospital João XXIII, in the city of Belo Horizonte, Brazil. The line of research in this hospital focuses, in a prospective manner, on the data collection of all patients who have undergone the nonsurgical treatment of solid organs. It is important to note that all patients who had pancreatic injury (Grade I, II or III) without evidence of hollow visceral injury, diaphragmatic lesions or other formal indication of surgery were submitted to the conservative treatment. Then, during this time, there isn't a group of patients who underwent operative management just because of pancreatic injury in order to compare prognostic.
The collected variables included: age, year of trauma, trauma mechanism, the use of a CT for diagnoses, the presence of associated lesions, complications, the treatment of complications, time of hospitalization, and mortality.
From these data, patients with pancreatic trauma who had undergone conservative treatment between 2006 and September 2017 were selected.
This study also evaluated the association of the occurrence or not of complications with the degree of the lesions and the time elapsed before hospital discharge. Other associations were hindered by the small number of cases in the studied sample.
The comparison between the occurrence of complications and the degree of the lesion was carried out using Fisher's exact test.
The comparison between the occurrence and the time until hospital discharge was carried out by means of a Mann-Whitney test, given that the sample is small and that the assumption of normality (evaluated by the Shapiro-Wilk test) had been violated.
The analyzes were performed in the MINITAB program, version 18. A significance level of 5% was adopted.
The authors assert that all procedures contributing to this work comply with the ethical standards of the relevant national and institutional committees on human experimentation and with the Helsinki declaration of 1975, as revised in 2008.
RESULTS
The conservative treatment of pancreatic trauma corresponds to 0.4% of the cases treated without surgery, according to the analysis conducted between 2004 and 2016 in this hospital (Table 1) . During the period corresponding to 2006 to 2017 (until September),13 patients presented pancreatic trauma and received conservative treatment (Table 2 ) of these, 5 were patients under 18 years of age. The average age was 26 years, while in the pediatric groups the average was 7.6 years.
The average trauma time until arriving at the hospital was of 61 hours. In three patients, it was impossible to estimate the exact time of the trauma. It should be noted that this study was conducted in a reference hospital that receives patients from the entire state, with the reference area estimated in 587,000 km. 2 The main cause of trauma was due to violence, followed by car and motorcylcle accidents. Degree I to III lesions received conservative treatment, understanding that this hospital, at that time, had not tried to implement treatments of Degree IV and V lesions without a laparotomy, because of the high incidence of complications and the high association with injuries that require operative treatment.
Four of the 13 patients presented complications, which included-two cases of pancreatitis, one case of a pseudocyst, and one case of an intra-abdominal abscess.
Only one patient with pancreatitis needed to be submitted to an exploratory laparotomy due to complications in pancreatitis. This patient had multiple abdominal collections and surrounded by small bowel and it was decided that percutaneous drainage would be unsafe. One patient with a pseudocyst and another with an intra-abdominal abscess were treated with percutaneous drainage guided by ultrasound.
The average time spent in the hospital was 16 days. None of the patients died. The patients receive outpatient follow-up for a minimum period of three months after the trauma, so long as no complications have arisen before this time.
This study analyzed the comparisons between the occurrence or not of complications and the degree of the lesion in 13 patients. It was observed that 4 (100.0%) patients with complications presented Degree III lesions, while among the 9 without complications, 3 (33.3%) presented Degree I, 4 (44.5%) patients presented Degree II, and 2 (22.2%) patients presented Degree III lesions. For this reason, the association of the low degree lesions (I, II) and high degree lesions (III) was analyzed. The p-value of 0.021 (p-value of less than 0.05) indicates a statistical significance in the comparison, that is, an association among the characteristics. The patients with high degree lesions (Degree III), therefore, have greater chances of presenting complications than do those with degree I or II lesions.
A statistical significance was also observed when comparing the presence of complications with the time until hospital discharge. It was found that four patients with complications presented a time until hospital discharge of, on average, 33.5 ± 10.4 and a median of 36.5 days. By contrast, the nine patients without complications presented a time until hospital discharge of, on average, 9.0 ± 5.9 and a median of 7.0 days. The p-value of 0.011 indicates that there is a statistically significant association between the time until hospital discharge and the complications. The patients with complications presented an estimate of the median for the time until hospital discharge of 26 days or more than those that did not suffer complications (CI 95%: 12.0 to 35.0).
As only one patient required a laparotomy for the treatment of complications associated with pancreatitis, a success rate of 92% was considered to be the standard for conservative treatment of pancreatic lesions, regardless of the Degree of the lesion (I, II, or III).
DISCUSSION
The conservative treatment of pancreatic trauma is safe when the patients are separated out individually. One American multicenter study, conducted in 2007 (Mattix, 2007) 3 , reported treatment success in 74% of the pediatric patients. This work favored early surgery in cases that identified a rupture of the pancreatic duct in diagnostic images.
Beres et al. (2013) published a report that compared children who received a conservative treatment of highdegree pancreatic lesions (III and IV) versus those who received surgical treatment. 12 These authors found a higher time until hospital discharge, a higher time of parenteral use of 13 days or more and the presence of pseudocysts in the first group. Although only two laparotomies were necessary in the conservative treatment group, the authors tended to prefer early surgery, due to the significance of parenteral time and complications. Iqbal et al. (2015) reinforced the hypothesis that, in high-degree lesions, morbidity and time until hospital discharge would be greater with nonsurgical treatment. 13 By contrast, Mora (2016) highlighted that patients who do not undergo an operation require a shorter treatment time in intensive care units than do patients who undergo an operation.
14 In this Brazilian hospital, a statistical significance was also found in relation to the time of hospitalization (p < 0.011) and to the degree of the lesion (p < 0.021), and only one patient required a laparotomy to treat abdominal abscesses caused by pancreatitis.
The initial method of the image of choice to evaluate the abdominal lesion that is suspected to be a pancreatic lesion is through a CT of the abdomen with intravenous contrast. When the CT image raises a doubt, an endoscopic retrograde cholangiopancreatography (ERCP) can diagnosis up to 100% of the duct lesions (Bhasin, 2009 ). 15 However, such a modality is restricted to some specific trauma centers. Magnetic resonance cholangiopancreatography (MRCP) is also an alternative method, which is more accurate than the CT exam, but depends on the sedation of pediatric patients. Again, this procedure is not available in all hospitals (Nirula, 1999) . 16 CT images that corroborate with the pancreatic duct lesion are deep lacerations and pancreatic transection (Fig. 1) . 17 It should be noted that the CT accuracy increases depending on the moment in which the CT was performed. Therefore, more recent CTs may not fully reveal the pancreatic lesion. In these cases, it is advisable to repeat the CT 12 hours later, when the CT accuracy is more reliable (Rekhi, 2010; Sheikh, 2015) . 17, 18 In the hospital where this study was conducted, the CT is used as an initial method of choice for all cases. The ERCP is not entirely available at the João XXIII Hospital, but, if necessary, it can be performed in partner hospitals.
Fig. 1: CT demonstrating pancreatic duct injury
The importance of diagnosing the pancreatic duct lesion or not is because it is common knowledge that patients with this type of lesion are more prone to complications, especially pseudocysts. In trauma, the incidence of pseudocysts can reach 44% and are related to pancreatic duct trauma (De Blaauw, 2008) . 19 Its treatment can be conservative, through external or internal drainage, or surgical. Russel (2013) demonstrated the success of conservative treatment (observation and/or only drainage) in up to 76% of the pseudocysts in children's pancreatic trauma. 20 Treatment success through drainage also occurred in a 7-year-old patient in this study (Fig. 2 ). The present study shows that pancreatic trauma treatment is a reality in a developing country. In Degree I and II lesions, the success of conservative treatment has been well documented and was corroborated by the data presented in this study with a 100% success rate. In high degree lesions, this study also demonstrated that it is possible to treat patients with Degree III lesions with conservative treatment. Even if the number of complications is higher, these can be treated with minimally invasive techniques, diminishing the morbidity-mortality rate of a laparotomy. If we consider the absence of laparotomy as a definition of the success of conservative treatment, we can conclude that the success of conservative treatment reached a 92% success rate in this work.
It is also important to remember that, with the accumulation of experience and with the incentive of new publications, these patients' time of hospitalization tends to diminish.
It is also recommended that the treatment of these patients be made in a reference center in which are available: surgical team, 24-hour CT exams and access to MRCP and ERCP.
CONCLUSION
The conservative treatment of pancreatic trauma is now being more widely studied in medical literature. Due to the rarity of this trauma, prospective studies with an expressive number of cases in a trauma center are difficult to obtain, especially in developing countries.
The present work shows that is possible and safe to treat pancreatic injuries (Grade I, II and III) without laparotomy in a developing country.
CLINICAL SIGNIFICANCE
The conservative treatment of pancreatic lesions is possible for Grade I, II and III injuries, decreasing laparotomies rate.
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